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The Learning and Teaching Experiences in an Online Problem-Based Learning Course 



* 



The purpose of this paper is to describe and examine the experiences of eight learners and two 
teachers in a six-week online, distance education graduate course, taught using an asynchronous program and 
a problem-based learning (PBL) pedagogy. This course, F500: Integrating the Internet Across the 
Curriculum , was offered by Indiana University Bloomington as a six-week summer course in 1999. As a 
Web-based course, it was available to a worldwide audience of K-I2 educators in graduate or certification 
programs. 

Problem-based learning is focused, experiential learning organized around the investigation and 
resolution of messy, authentic problems (Torp & Sage, 1998). PBL is both a curriculum organizer and an 
instructional strategy which: 

• engages students as stakeholders in an ill-structured (messy, no one right answer) problem situation 

• organizes curriculum around this problem, enabling student learning in relevant and connected ways 

• creates a learning environment in which students are active learners and teachers are coaches of student 
thinking and inquiry, facilitating deeper levels of understanding 

Teachers (or students) select a problem that is relevant to their students and linked to desired 
outcomes and develop a PBL unit in which they embed essential instruction and authentic assessments as 
integral parts of the problem-solving experience. Often teachers will use role and drama to engage learners in 
a real or simulated problem. 

During problem implementation students: 

• assume the role of a stakeholder in the problem scenario 

• engage in an ill-structured problem situation 

• define the problem 

• gather and share information related to the problem situation 

• generate several possible solutions and identify the solution of best fit 
Problem-based learning is an exemplar of a learning environment based on constructivist learning 
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Figure 1: F500 Class Members 



Class Members 
(Pseudonyms) 


Background Information (from online personal introductions) 


Debbie 


Special education teacher (currently teaching) 


Ann 


Currently home-schooling her children; previous computer database work; not 
yet a certified teacher 


Blanche 


History teacher in Asia 


Irene* 


Re-certifying for secondary math, currently parenting four children and farming 


Teresa* 


Doctoral student; former middle school math teacher 


Connie 


Spanish teacher (currently teaching) 


Nancy 


Computer-assisted instruction facilitator for K-12 school district 


Grace 


Master’s student in English as a Second Language Education 



♦participated in telephone interview after course 



The rough syllabus for the course included one week of online readings and discussion, three weeks 
of work on a problem-based learning experience, and the remaining one and one-half weeks to for each class 
member to develop individually an Internet lesson project. The PBL unit was designed by the two instructors 
and was being implemented for the first time. In this problem, class members took the role of teachers in a 
fictitious school district, responding to a letter from Dr. Josh Smith, the fictitious superintendent, to develop 
a plan for technology integration in the district. 

Learning and Teaching Issues 

My main “lens” came from my experience in teaching and researching PBL in face-to-face 
classroom situations. I found many of the aspects of this course to be similar to face-to-face courses that use 
problem-based learning or other constructivist strategies. Of interest to me was not so much the online 
technology itself but how doing PBL online affects the teaching and learning process. Therefore, I will be 
experimenting here with an alternative writing format in which I maintain a running text of learning and 
teaching issues on the right column of each page, and use the left column to outline the technology interface 



with these issues. 
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learning, into feeling comfortable and not usually frustrated. So I could see some middle 
school students I’ve taught that would be much more confident and capable in the 
environment I had [in] this class than some of the students who were there, because 
they ve experienced some kind of working in groups, working on meaningful tasks, 
working on your own to find a solution. 
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interview with the course instructors together, and one each with the individual instructors. Finally, the 
instructors provided me with their e-mails to each other during the course. 

I used a constant comparative method, including first open coding and then axial coding (Strauss & 
Corbin, 1990) to review transcripts of interviews and other course communications. I identified common 
themes, as well as discrepancies, with regard to the online PBL course experience, by focusing on general 
learning and teaching issues and then more specifically on the PBL experience and the technology/online 
aspects. 



The Teachers and Class Members in F500 

The two course instructors, Chandra Hawley Orrill and Jamie Reaves Kirkley, were both doctoral 



students in Instructional Systems Technology when this six-week course was offered in May and June, 1999. 



Chandra and Jamie had each taught the course before, but had never co-taught it together. They were also 

long-term friends who had very similar teaching philosophies in terms of facilitating PBL: 

Chandra. I would define my role as somebody to keep them focused on what they’re supposed to be 
doing ... to make sure that they’re thinking through things, and considering multiple perspectives, 
and considering different ways of doing things. . . I think another aspect of the job of the facilitator is 
to deal with problems [like] trying to deal with one group that was just not functioning at all. And 
then answering technical questions. My basic philosophy is that the technology shouldn’t become a 
barrier to the learning, so if there’s technology questions, just answer them point blank so that the 
students can get back to the learning. 

Jamie: Getting students to basically get their ideas out rather than just sort of looking at the first one 
and following on that. So - facilitating the process and promoting metacognition. And that means 
pushing them to explore, to consider other resources. And part of that is promoting research and 
getting on the Internet. With the Internet search tools being still somewhat difficult to use, we have 
to sometimes really push that. 



The eight class members in this course (one additional student dropped the course about one week 
in) came from very diverse backgrounds and levels of experience with both teaching and with technology. 
Figure 2 gives a brief background of each class member. These individual differences become very important 
in the online course experience. Most registered for the course for certification, re-certification, or for 
personal learning regarding the use of technology in K- 12 classrooms. All appreciated the asynchronous 
nature of this course so that they could be online whatever time of day or night was most convenient. 
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r 



theory (Savery & Duffy, 1995). PBL has a history of several decades in medical education (Barrows & 
Tamblyn, 1980; Norman & Schmidt, 1992; Albanese & Mitchell, 1993), but has only more recently become 
a strategy used in teacher education (Sage, 2000). 

Distance education is growing rapidly in various education arenas. The number of students attending 
web-based universities will more than triple by the turn of the century (Gubemick & Ebeling, 1997). This 
rapid rate of expansion at all levels has called for a renewed focus on understanding and improving online 
teaching and learning. 

Distance learning environments often promote student engagement using collaborative problem 
solving and inquiry. Asynchronous conferencing is emerging as one tool that creates opportunities for online 
collaboration and problem solving. Social interaction is a key issue for students in web-based courses that 
use asynchronous communication to teach and learn. While the literature on computer-supported 
collaborative learning is substantial and growing (Koschmann, 1996), there is little research on students 1 
problem solving processes using asynchronous conferencing tools. Research is just beginning on online PBL 
courses (Naidu & Olver, 1996; Corrent-Agostinho, Hedber, & Lefoe, 1998). 

Research Study and Methodology 

This paper is one of three looking at the same course with different foci and from different 
perspectives (the other two papers were written by the two course instructors). My focus is on the general 
learning experience, particularly during the PBL portion of the course. I “observed” the course online as well 
as obtained additional information from students through e-mailed questions and phone interviews, and from 
the instructors through telephone interviews. 

All students in the course agreed (through voluntary participation for extra credit) to respond to my 
three e-mail prompts during the PBL portion of the course. In addition, two students agreed to participate in 
in-depth, semi-structured telephone interviews after the course. Both the prompts and the interview questions 
focused on students’ experiences with the PBL portion of the course. The instructors provided me with 
copies of student journal responses required for the course. Additionally, I used the record of all students’ 
postings and responses on the asynchronous conferencing tool to provide context. I conducted one telephone 




Technology Interface Issues 2. Individual L earning and Experience Issues 

The background students brought regarding As in most graduate education courses, students’ previous knowledge, skills and experience 
online course technology also impacted their varied widely (Sage, 2000). Understanding basic teaching issues like curriculum, instruction. 
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the ACT dialogue and often made proposals zone. One class member had to walk to a neighbor’s home to use a computer - again, usually just 

first, by clock time, which ended up being once a day. Another class member traveled twice to another continent during the class. There was 

adopted by the class. This usually meant the only one class member who, due to her work, had an office and had times available throughout 
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Actually, I was overwhelmed by positive participants and much information from them . . .[1} do 
not speak fluently [sic] English like other classmates in the class. Moreover, I don’t have any 
teaching experience, which made me demotivation [sic]. Whenever they exchanged and suggested 
their opinions related to teaching experiences, I felt that I didn’t contribute anythings [sic]. 



Technology Interface Issues 3. Group Learning Experiences 

Almost all class members expressed a desire Class members began the PBL experience by working together as a large group to conduct 
to have a chat tool to work with so they could inquiry on school district technology issues. As previously mentioned, students found this process 
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I could say, Jamie, I can t do this, and I didn’t sit around thinking, Oh, is she going to tell them 
this? Or, Oh, is she going to tell them that? I just knew that she would go with it, and when I got 
back on, I would just hit the ground, and we’d keep moving forward. 



Technology Interface Issues 2. Problem-solvi ng studen t issues onlin g 

A conversation during my joint interview Although the instructors modeled collaboration and trust successfully, the students had more 

with Chandra and Jamie summarizes a gap difficulty. One team in particular struggled with quite serious interpersonal conflict, mostly due to 
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their own experience, or particularly took on the role of being teachers in the same school district, asked by their superintendent to help 

considering the context of the problem develop a technology plan for the district. This was different than a previous problem used in the 

Chandra designed. I was surprised students course in which teachers acted as consultants (thus outsiders rather than insiders) to a district. 
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did not ask for more information from “Josh One of the most difficult issues the instructors faced in this problem was keeping students “in 
Smith” about the district. Of course, if they role.” PBL teachers, if placing students in a role outside of themselves, help move students to a 

were really teachers there, they would know, level of role playing that intimately involves them in the problem as insiders, so students own the 

This can be a thorny issue in a fictitious problem and have more investment in solving it (Torp & Sage, 1998). 
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Conclusions 

There are many interrelated factors that are part of any educational experience - whether face-to-face 
or online. Because these factors are so contextual, it is difficult to come to specific conclusions or 
recommendations that would apply in any online PBL course. The course described in this paper is one 
umque context; others writing about online PBL courses may be describing veiy different contexts. 

However, issues may very much overlap in different contexts. Perhaps there is a need for differentiated 
forms of online PBL for various contexts. 

Usmg Carol Tomlinson’s (1999) conception of an “equalizer” (with regard to differentiated 
instruction) as a visual structure, there can also be a model for the various ways an online PBL course could 
be structured to best suit a variety of contexts. I am experimenting here with some of the variables that affect 
the planning, implementation, and assessment of an online PBL course. I am proposing five main sets of 
contextual issues: (1) student, (2) teacher, (3) curriculum, (4) technology, and (5) structural. I present each 
issue as a continuum, along which contextual factors may be situated, and may vary widely. Situating a 
particular course along these continuums may help us determine the type of online environment and the type 
of PBL that is most appropriate for the course. 

In this model, my general assumption is that the left half of each continuum contains contextual 
issues that make online PBL more difficult; while the right half of each continuum contains more “ideal” 
contexts for online PBL. However, some items such as A3 may be neutral - simple differences that impact 
onlrne PBL but are value-free. In addition, some items are unchangeable (e.g. some characteristics of 
teachers and learners, or perhaps the size of the class). My contention is simply that a large number of items 
on the left for an online PBL course will make it a very challenging situation, and will require a great deal of 
support so that learners or instructors don’t simply “shut down” (Perkins, 1991). 

Additionally, the first three categories (student, teacher, and structure) are somewhat of a “given” at 
the tune of any particular course. Based on these three contextual factors, as well as the first two items in 
curriculum - content and difficulty - we may choose to vary the type of PBL we select, as well as the type of 
online course tool that best fit that type of PBL. 
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Figure 2: Decision-Making Model for Online PBL Courses 
A. STUDENT CONTEXTUAL ISSUES 

1. Philosophical approach to learning 

◄ 7 ► 

Student as passive recipient of knowledge Student as active learner and problem-solver 

2. Prior knowledge of and experience with the course content 



None or very little 



Very strong 



3. Learning styles and preferences 



Highly structured and sequential Abstract and ambiguity-tolerant 

4. Previous experience and skills in collaborative group work 

► 

None or very little Very skilled 

5. Previous experience and comfort level in constructivist learning environment 

4 ► 

None or very little High degree of experience 

6. Previous experience and comfort level in online learning environment 



None or very little 

B. TEACHER CONTEXTUAL ISSUES 

1. Philosophical approach to teaching 

◄ 

“Sage on the stage” 



High degree of experience 



‘Guide on the side” 



2. Previous experience and skill in creating and sustaining a constructivist learning environment 
◄ ► 

None or very little High degree of experience 

3. Knowledge of and skills in curriculum, instruction, and assessment 

◄ ► 

No knowledge or very basic knowledge Highly skilled teacher 

4. Knowledge and skills as a facilitator in problem-based learning 
◄ ► 

None or very little High degree of experience 

5. Previous experience and comfort level in online learning environment 



None or very little 



High degree of experience and confidence 
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C. CURRICULUM CONTEXTUAL ISSITF-S 



<4 — 


1. Nature of content 




Theoretical/ abstract 


Immediately applicable to the “real” world 


< 


2. Level of complexity and difficulty of course concepts 




Complex/advanced 




► 

Simple/basic 


3. 

A 


Degree of “ill-structuredness” in problem(s) selected for course 




High 

<4 


4. Type of problem situation 


► 

Low 


Real problem (no simulated aspects) Simulation or fictitious situation 


4 


5, Amount of resources provided by instructor 




Few or none 




► 

Most or all 


6. 

4 


Amount of concepts expected for students to learn in course 




Many 




► 

Few 



D. TECHNOLOGY CONTEXTUAL ISSUES 

* obviously availability of various programs so that instructors have choice is significant here. Some 
instructors may realistically have just one program available on their campus, in which case they must design 
PBL experiences around this program or “force fit” PBL to the program. My contention, as a non-expert in 
instructional technology, is that tools that allow for both synchronous and asynchronous environments, as 
well as containing specific features for collaborative problem solving, are best for PBL. 



◄ 

Asynchronous only 



◄ 

None or little 



!• Type of program/tool used for o nlin e course 



or synchronous only Both synchronous and asynchronous 

2. Capabilities/design of program for group problem solving 

► 

High 



3. Access issues for students and teachers 



◄— 

Very limited or unreliable access 



► 

Convenient, reliable access 



◄ 

None or very little 



4. 



Support for online program used in course 



— ► 

High degree of accessible, quality support 



4 
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E. STRUCTURAL CONTEXTUAL ISSUES 

1. Number of students in course 



◄ 

Large class 


2. Length of course 


► 

Small group 

^ 


Short/condensed 




Full semester or ongoing 


3. 


Institutional support for online PBL 




Little or none 




w 

High degree of support 


Adapted from Tomlinson (1999) 







Placing my impressions of this o nlin e PBL course on the model would create the course portrait 
represented in Figure 3. 
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Figure 3: Model for Online PBL in F500 
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As the model visually displays, the strength and best supports in this class were the teachers, both of 
whom were highly skilled and experienced in a constructivist online learning environment. They also 
designed an appropriate problem for this course, in terms of using a very practical, real-life teaching situation 
that was simulated (so it was more contained), as well as providing a number of resources for students. This 
was important in such a short-term class. However, some difficulty came from the fact that this was a very 
short-term course in which not only was there little time to build trust and community before the problem 
started, but also little time for students to read, think, and problem-solve together in what was quite a 
complex problem. In short classes, a more structured or smaller scale problem may be more appropriate. 

Technology issues also were somewhat difficult in that ACT, while is does provide structure for 
asynchronous problem solving (Duffy, Dueber & Hawley, 1998), did not allow students to have synchronous 
communication. Synchronous discussions were clearly important to discuss and “wordsmith” the response to 
Dr. Smith. Several students had access issues that made collaborative work difficult, and most were so busy 
while taking the course that they realistically did not have the time to devote to such active problem solving. 
Several students ended up having telephone conversations at some point during the PBL portion of the class 
so their group could agree on the wording of their portion of the statement. However, the fact that Chandra 
helped develop and create the ACT system also allowed students to make fullest use of its capabilities. Most 
instructors would not be so familiar with, or able to actually tinker with, the online course tool they were 
using. 

Quite a few students had never experienced either an online or a constructivist course before. This 
challenge was effectively mediated by the skill and experience of the two instructors. Chandra and Jamie 
were able to “scaffold” the experience for the learners so that they could deal with the complexity of the 
problem and the task management involved (Perkins, 1991). However, some students had several or all of 
these significant challenges: (1) no experience in online courses or other online environments; (2) limited 
access and/or time for the course; (3) no or little background in a constructivist learning environment; (4) no 
or little K-12 teaching experience; or (5) no or little experience with the use of technology in K-12 settings, 
and thus the practical issues involved in technology integration in American schools. For students who had 



Learning in Online PBL 22 



several of these challenges, this course may have stretched them far past their own “zones of proximal 
development” (Vygotsky, 1978), in which they could appropriately stretch and learn. Perkins (1991) 
encourages us to envision how students experience the constructivist pedagogies we select. It may be that 
some students are not prepared to deal with the combination of PBL and online pedagogies - if both are new 
to them - and may simply shut down. Given that students in online courses may have even more diverse 

backgrounds than students in face-to-face courses on one campus, these are important issues to continue to 
consider. 

However, in considering these issues, I see several primary weaknesses in the model I am proposing: 
(1) the lack of multiple courses in varied situations on which to base these categories; (2) the number of 
items in the model [24], which may make it too complex to be readily helpful; and (3) the difficulty in 
obtaining data about student contextual issues when planning a course; and (4) the lack of a defined and 
specific relationship among various parts of the model. For example, if we vary the curriculum, how does 
that affect the students and teacher? Or, if we have a certain profile of students, how do we determine what 
type of technology to use? Additionally, we must reconsider the way courses are designed, set up, scheduled, 
and stafTed in higher education. This entire system is still typically based on the assumption that courses will 
be face-to-face and lecture-based. In this course, two instructors were helpful - even with only eight students 
- because of the extreme challenge to the learners in this short, intense course. 

Finally, a number of issues more specifically relate to the relationship between the type of PBL 
selected and the type of technology tool best suited to it. We must look more carefully at different types of 
PBL, as Barrows (1986) has already done and perhaps update that list in terms of PBL in other professions 
and in distance education. We must also examine the online course tools that are available in terms of the 
features that support or do not support various forms of problem-based learning, or other collaborative 
problem solving strategies (Firdyiwek, 1999). I believe PBL would be best suited to a flexible and broad 
online course tool that includes features such as both synchronous and asynchronous communication, 
structures within asynchronous communication that are focused on problem solving, and relative ease of use. 

I look forward to dialogue and feedback on these issues. 
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